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(54) DIRECT METHANOL FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
direct methanol fuel cell suitable for use as a power 
source for portable electronic equipment such as a 
portable telephone or a notebook-sized personal 
computer. 

SOLUTION: The direct methanol fuel cell is a fuel cell A 
in which a plurality of unit cells 20 formed by providing 
an electrolyte layer on an outer surface part of a fuel 
electrode composed of a micro porous carbon material 
and providing an air electrode layer on an outer surface 
part of the electrolyte layer are connected to each 
other, and a fuel supply member 30 having a penetrable 
structure directly connected to a fuel storage layer 10 is 
joined to each unit cell 20 for supply of a fuel. 
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en e> co * -e t. , ft f* « cd « £ t ^ m * % *u ffl l ft ffi f* «s « « «n # «r m b§ 5 9 - e e 0 

6 6 m*&>PftM¥ 6 - 1 8 8 0 0 8 f&SI(Cli?nt^5, 
[ 0 0 0 4 ] 

©*5a*K^B*^^*fyfflLfe*{*«s»*?fii4, w a ± tt m ft k s -r 5 t> <o <d , « 
14 « tc ** a* m » m#vi m t? « & * n s ft & m m m m ^ k. m m t « m a? © w & £ & ± 

[ 0 0 0 5 ] 

* ft N cne^jSosftso-ot lt, en a «r x t«2 0 0 1 - 1 0 2 0 6 9 m & m -e 

«fflt«f AtfMwShtV^tf, S*WftPn1llj&^&3McDMI£14^JS«&S2 
n*v^tv>5fSB*Wb, $ fc , C © « ifi (D ft *4 ft tfi fi , «fr**fbS-«:fe«K*«fcb 
T ffl v- X -r A CD ft 46 , /Jn M ft tfi H lit t ft § ft H cd S jffl ^ & 3 a 

*»©#ifttf*MT?»f!^©tfi:&«te«i!i#£C;te!>» £Sftittt£ft«fLfti:£M 20 

[ 0 0 0 6 ] 

[ 18 m # m b £ 5 i: -r s m m ] 

m ?te cd /Jn ft ^ ft l t# 3 c fc«<"T?*sia«><*y-;i/S!*»*?fi*ai«-r« c 2; % @ #j 

[ 0 0 0 7 ] 

[KS^P^-r^ftfeco^gs] 

* 58 b£ # 6 a > ± is m * cd is m m k. o ^ t , m s? & tt l ft m * s ts * m m % ?l # «t t> ft § 30 
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cDitjg^^y-;HiM««?tio 
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( 6 ) Mmmmmm»tfMm&®tetLxmmir%±m ( 5 ) k aa « © a: m * * ; - jv 
m mn mm a 

(7) ««»*»fr6ffiffl»*«S»lll?i««l*'t?©jS8fi«*&*t4» & *4 Sf X ft , M « ffi 
ftKff/X(iilfiII*£St§lfi«i#, ffiffl 8¥#«S#B? jR{i©M73 tf. MlfSc 

« < as n m m f* s. xs/ x & ob » « s f* k « •? s m m « ft f* < a m » * % « h? m m r* & 5 ± 

13 (2) ~ (6) ©Mttfr-ofclB*©*»**y-^ffiiK»«?fi. 

(8) « /Jn K * # 7L tt , 7 ; e;V7?XKitHI8*i:fr5^5ti*II?L5ft 
*K**£j«lBf*T*S±E (l) ~ (7) o^n^ — oKEjRoatSE^^y — ;VS!j|IB» 

* ?fi o 10 

( 9 ) I* m m * # > *Elfttt3ft»**» ( H O P G ) % t-vfaSf, ^ ^ JS *h A ifi 
*-t^t/fa-7, 77-l/yJ;»)Itfn5 / >ft<i:tliif365±E (8) 

[ 0 0 0 8 ] 

01 (a) ~ (c) t± , *?|B£©|gi|iMM^^t-M*£y-;UM*4*m (KT, 

ctDmnnmMt, mi (a) ~ c c ) k * ? * s k. > «#«m*iK&-r*«**fi?iB»i 

0t, ^ /h ^ iR ^ ?l {* £ D & £ ffi {* 2 l©ft^8Pk:«#PRJH2 3*#ltKL, ^ * B 20 

) 20, 2ofc,±E«!ii^B?iRWiofu»iK*najsaiiii*w-rsttS«««&«:3 0fc. 
Iisf$&ft3 o©Tgncs§tf£n&^fflMM»/ic«4 ot§i^, ± aa * * ffi -b ;i/ 

2 0, 2 0 jM « l£ {# 3 0fc*9*»#»te#LT*Wfca»StlT#¥ffi-fert/2 0 % 
[ 0 0 0 9 ] 

y ( h + ) £ m ? ( e ~ ) k: » » # s © as ft «\ & * m n « w fc Pi ffi * ft -f\ m H 
m m w © m 3g * z k t> «t a # , mx.a. s> * >v x - t- ;i (dme, c h 3 o c h 3 ) a 30 

mm mm 1 ort(cw§2n§*i^^?L», * fc « 1$ m & & h © m {* 1 0 aKmm-z 
nri/^So * * , c © kse ** 1 0 a t± , mfcMn*mmvi£%&cD~?$>ftismicm7£.isti 

f, ft Mi f 3 M « 3 o©*fltfcra«©*j*©fc©*H*/B^*ci:tfT?**. 

* , ± SB « & B? jfc « 1 0£O#Sfc Ltli, iR£<*ft5i«#j«3ftft:#LT«#£j£14, W 
^tt^tt5tOT'$ntf, # pg g £ ft T , 08 x. tf , Xf VUX&fOllS^ 'J 7 
Plfl/y, ^ijif *'Jif l/7rl'7^-f (PET) ftHofcjSttHBtf^tf 
6 ft § 0 

[00 1 0 ] 

*ffi-b;l/i:iS:S#«S»«?fi'fe;l/2 0 14, #/hS«©KiR£?Lf*J:!3£S*&l*«ffiffc2 1 * 40 
Wr-f.tWtC, *©*jfc«R:«»4fm4*3 0*JtiI , rS1taa$2 2**ri^ ± f E M M 
WZ 1 ©^«g|5{Clt«?K«2 3 m m * ft , f£ « ft? 3€ « 2 3©^3?g|UC^««ffiJS2 4 

ii^n5iJ§frf»*^T^5o * *j , §M««tii/2 oo-oSft^ ffl Mr ± » l . 
2 v commt)*3L c a o 

C©M^«ffif*2 l^«fiSc■r§i!(/J^e^©^*^fL^^LT«^ Sl&IiJL^WtS^ 
?L K fit SB f* T? * ft g < > (?y x. «\ = ^ tc ffi @ « ifi g L < tt j£ M IS ttl ii <fc t) ^ 0 > 7 =e ;V 
7rXJK*i:J^JfSil»*i:T?*Bg*ftSKJlia#fig^#:, ^75tt«^«^*^^f*> W * 

n » ifi /£ # > mnmmi&m#i3:£ifimtfe>ti. » * u < » , «««»o*»*ic*^* 
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^ioi^?,, Mmm'&mftmmm ( h o p g > , +7->air H \ ^ m m §s > a m ia, 

i=r fc> ) tfglLv. 

£ , C ©1811* 2 1 © ^ « B K it s ai-zl/f-^A ( P t — R u ) M $L -f'J^ 
?A-/l/-rX>>i>, (I r-Ru) (Pt-Sn) MMMMK 

m -y * > * & * & f* & e © & js « ? m ik f* * # a, m m * # a h> m m m m m m ft m m t 

[001 1 ] 

mmnm 2 3 hts, y°u v >Bm&jLi&7t<.m<tya<< *>&m&%^-t *>&mm 10 

, mX-l£, j-y J *y ( N a f 1 on, Du pon t tl) %W *b £ ? % 7 v 4 * 

ffit «l ft □ ft £ 7° P h y fg « *f 14 t L , # V v - ^ H « m t L fc 3 y # i? -y h ( ft ) 
H % H f* m ic it , J*«<k#*iibT-tf*9-l'h*fflV^ 
iy|7M-fr&«S^I> K ft 7J< * 36 y v 7 HSifA^tf^ns. 

£ fc, SMtli2 4tlT(i, (Pt) , ^7i^n (Pd) , P->*^i, (Rh) 

% m m ^ ?l w w m \? s. n § 0 
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w k ^ & £ # 3 o \t , ^ p » m m 1 ortfciK&£ftsfc#«***iRj«'fS!R«#i o a 20 

fc: » Ifc <* ft , iS»#M#4^^¥te^^2 0lc#^T*£3«M#§)g^WT£fc<D-e£ftfcf'ff 

icmfezti-r. m*.t£, 7 x ^ h , x * > i>\ s fc « , fis?« n {* „ mm mm m m w 
» s§ , *'j!i-i/7^yi«i, # u e - ;i/ ^ « m , # u * - # * - w si , * u x - 

#fr5fc3t>©#9M:f&ft, C ft 6 © ^ ?L , «»j|tf*©ai?L**H:«J|ltt'feJl/2 0^\© 
[0013] 

UK *4 « 3& * 3 0fci!)«iSn5iftIfHi, «5 » « «S -b ^ 2 0 ?SBl£i«ns to? 

> « m W J: 0 « £ 5i *J K M o |£5 K It , S & K ffl $ n * V ^ « #: M « if M M 4 0 

k n *. 6 n r is m m tt m <* c t ^ r* * § « 3t t * o t v> e . 

£ *j , 5 0!i, ^l4ifi««iot^ffl^a-^«ifiKlf4 0^^)ilg-r^fcttfc s » Bf 15 
« 1 0iiP5«lSffit;I/2 0, 2 o<D0'«rfc:«m#f&f*3 o^^LTlt»t«{*^«^5t*{c 

[0014] 

£ <D J: 3 n A « s jK 3 0 ©»32«jfi^ «fc 0 «5 ^ 

If IK If 1 0 ft £D M & 1 0 a ttl^ntl/^SftM^^f i D«l4iMt^ 2 0 

* * m m ir t? « s M»»iK«i o c ® m w i o a) , m n m m w 2 

#2 llcit*lfiM#30, f£fflMMIfic;fi4 0CD^«;>3^\ jK *4 If ft 1 0 ( 
BR IK » 1 0 a) <^S*Sf*2 lRO ; /XttM«*«(#2 l(cSt-^^^#l^»3 0<f$ 

mm^-mnmmm 4 0 ts^t s c tic j; t> , *»*»A**H©<k3a«Mi c ft s ) > 
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[0015] 

:fe{*tf**tt-S>WJ*ftttfc«*U o 8 A T* & § * M Tf * § fc i6 , ft 
^I»I*ffflf Ktt±5'>iffflT\ tiSJS^iacstftlt, m * fb ■*?> tt ft6 ^ 5 ■ 
y + oftv^ ftti»riJei:fc:D, o * ftfe tt flg t» ft » * ft * % <£> >b M it W ^ m 

10 

[00 1 6 ] 

mk, ^mmmm^a, m n » m *t 1 o , m m » 2 iRtf/xtt«»«*{*2 its 

t5l8«,f&#3 0, fleffl«*ji»Bfi«fll4 0O^«**^ M If » « 1 0 (llftl 0 
a) < M « « {* 2 iRtf/XliI»«**2 ifc»*-*«**«f&tt3 0<tefflSr*«m 
if ft *f 4 0T»**A5»JE*n*fci6 % ^**lcJ:Uj|»»i:a*^*>'-/W*»«*»*l- 

MtcSfc, * ffi -b )V 2 0 , 2 0 's © M ft ft ft fc tt , MMBiOOiM^DttMlfi 

S fe , c © & Sfi IB -e tt , MS ft u jjg w 1 0 rtfciftf*«»*»ft-*- 1 0 aififtmz 20 

nr^so-p, ?${*MMMifiR«i 0 <d ±^mom * t> « l fc d , * a , * » ^ 

?L # % £ © M {* l Oa^^^-TSCtT 5 , lfioi?i5 • 5«^(III*fcT?*5t«(;:, 
1 X fct "R ft # 4 1 *F«3jK-r«ffiffljSiP#«SSK'j««r4 0 gf**:35S«Rjfitfc LTU^tOT 

<5 o 

S , *^««J|-PB, 20*-offiffiLfc«»*iKLfc*t* JK S ft m co ffi 

ffl ffl & fc <fc t) UK « Hfi -fe ;U 2 0 © Ml IS ( ft *J X fit M *| ) t5»*iiPS-&TBfgogt* 

o t , * n % & A © M n m m a t* t± , * - h u >y s> ft # m t * 9 , « « a m *> s - b 

[0017] 

c<D«m«?fcB«, 12tStJ;5t, M «■ Hf X « l 0 rt©IftlS^lSiRS?nr^ 
S aS , r«{*M^MiT£Mlfftfil 0OTSt3U^?-ftl 1 *r * *. T , *tt « 

> fifitfkf fci D JS » if m W i orttcitftiRatStiSMtftiBftj^jlBftiltlftfra otcjifij 40 

©a $-m 1 1 a , 1 1 a -|HJfc Hfc0B«p£ ft* l£> S A ^ ft M tl tf M » if 

IK If 1 OrtKRSfllififciftoT^J&o 

<:©j;5ci«2n5g2iiiff$i(Di^iiBii, ±sb^ i mmmm<Dmunm a km 

L T , Etal/^^-fti l*ttipLftiii:S;«t01f*40'P, ±fBfl3lHtt^flBi: 
M^jl^©ft^«^l^ii5LTMfc^^LT##f4-tr;l/2 Otcftlg-r^d fc*'Tf**feOT? 

^) o 

[0018] 

m 3 (a) Rtf (b) tt , *«B©»3*lt)gl!*/T5t«8«»C*Sf t)OT-*8o 50 
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C © ft * Till C tt, 03 (a) ft Zf (b) C^tiiJe, « ft If Iff W 1 0 1*1 © #: jM ^ 

LTM(C|g2Mlfjff«l t£St2MlfjffJfl 5rtKtt«#«8*Rit*^ 

ILftXIlIiJRft^rtlbT^Si, Mft«*&{# 3 o tt±|BSB 2 Mlf jffil l 5 i*j ic ft 

is ) s> z & v <d & , ±mm i nm&m trnm? z> t> <dx> & % „ 

il(DJ:^ ici^?tiS^3H»f lolS«?lCfli, M If Iff « 1 o * J¥ ffi » f£ ( y * 

* tft flO t«ctl<:J;!)^;l/^ffittl 2 ^Ifflt 5 feot'fe D , jK ft if iff W 1 0 * If EE ( 
/-^) t S t /* ;l 7 g|5 # l 2 M p L ?K f* jK ft - B# W iff ffl o % 2 % 14 Bf m M l 5tfi 
At3. C ft <fc 0 W. {* jK ft « UK ft « *& f* 3 0 £ 0 # ip. ffi -fe /V 2 0 ft ^ £ ft T , ± IB 10 

$ fe % *n 3 mmmm<omnnm c t? » > ia i o cy v * *fio *- « 

C tc <t <3 ^ ;b 7 gfl *f 1 2 ^PflKLTlfilit t ITlff ft 5 * ft: j& *4 <D {« £ ft 

© M S5 * M§flMJW©tl)llK ffl ft it ( + Wf ) ^fiftfiUt^T-tSo 

it, * g 3 m n m m © m ft m m c t* « , # m & -t ^ 2 0 # js « « & v $> %> ft * , & » © 

* ffi -b ;!/ 2 0*«8«f&fc»LT*:WfcSIIS"T**S©T*, A V & « * * * "T 5 jK ft * ffi fc 
ft i> o 

COO 1 9 ] 

14 (a) ~ (d) it, *IS«O«4^flUg!l8*jptl8fi*iD*^tt.<0f 

iioissftDii, 14 (a) ft tf (b) tsti^ic i^ititf i o fa<Dmwmntf 20 

jKJRiKSStiT^SjGU ?£Mft^Mlf-5Mfifjfftfl O # £ « fll # - h U y S> « 
a#i4oTV^ja, ^ ft If iff » l 0©T»fc»fit^;P^l 3^/fLt«#18SAi l 
4^fitSl^««iItS^T^§^, Att 1 4 © T «HC ^ ;V 7* g|I # 1 2 £ 

^UTlfcg2l8ifIl 1 5«SU IS^2Mftlf^Jll 5P«3}Cttffil*^«^55jK1-§ 
^ilftXtiliSWtfftlLTV^^, § JiMi ^ 2 0©M«ffift2 1 g ft ?L {* T 
& K> „ j»f*#*&f*30©«&g*Mffl-r5jSu **ffi-fe;l/2 0*«JK»«lftK:S*bT3fc5Ufca 
*S3*iT^Sj£-p©#s ± IB m 1 ^i^ffifcffiltSfeOTfeS, 

C © # ffi -b ;l/ 2 O & , 1214 (b) fc^-r<£5£:1f§3g-e<&Ds P3«f©ff^K*5jaS»«ffi#: 
lfjff«i5^5MfflrS*Mftif]ffli4 0-\cDMft<DMti^Rrig(ct-§t©-e*§o 3; ft > 30 

c © « js a , 04 (c) ft a' (d) ^ -r * 5 tc > ^ft«®ft2 i a< m l ft ^ « t* t> m 
t ft © ~e $> § „ 

c<Di;^^1i«$ni)^4^Mff^li©^ft«ffiDT s tt, j^S ft If jff * 1 0 it n BE m ft ( S y 

? m ft ) -f 5 c k k «t t) ^ m ^ ^ ^ ip » i 3 , ;i/ -r m u 1 2^ifiti.fe©?feDs m 

ft gf jR « 1 O^rWEE (/<y^) t S k I ffl ;U 7 1 3A'MP LtSftlSIXtt 1 4 £ 

5 icffixt %>, c n ic * o r« f* UK ft tt *& ft * « f* 2 naos*fit;i/2 otffij&?nT 

$ ft , *S4l«l©lfil*Dttt, Mlflil O^A-h'J -V^StftotV^ 
Ot\ «»OHft'*lft3V«#lC*C**feOT?*»), Mlfjff«#i¥EE}»# (y^Sff 40 
) t5C £ tiC £. 1 3 , A )V 7 fll » 1 2 # Rfl L T jK ft * Hfi t L T «J fls T* # § 

S , * £ 4 H Sffi ff^ 18 £D jK ft « ffi D 7* it , ##tt-b;l/2 0**^?L#:«IJtT?**{lfc)^6JK 
ft « t& I* 3 0 ^ ft ft J6 s #J|iffi-b;I/Ottj|| • ^^<DtRi±fttf/jNS{t:ftif^M{c^S 

RrjHK-r*iK'»*»4:*So 

[ 0 0 2 0 ] 

Hsa, *« w © * 5 * st »«i * ^ -r « e * ^ -r t> © -e « * . 



(8) 
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[ 0 0 2 1 ] 

16 ( a ) ~ ( d ) & , ^IW©Mii!i:fett?liilpft3 0 ^ # 14 -b ;V 2 0 © 3§ 

15 , «S««iS&tfliiT?«D, $ fe > 1 ^ b & <^ *s ± kfc M If j» « 1 0 , T §15 fc f£ ffl 8? H 

16 (a) 14, ««rt6 0fifcI««|&#3 0A»&ij)l{i:ft5«fittJftJj|*3 1, 3 1 

16 (b) it, «®^6 0^K1H«^#3 0*^$li:%5 1fiftl&Ji* 3 2 , 3 2 10 
■•■lc«fet)*S«¥tt-b^20KRIl^h:<l8835ii««t&*n*1ll3aiT?**. 

16 (c) tt, ilft6 0flCM«feli:3 0 S> 51 t % § i* 3 3, 33 

••• K £ t) «• © « ¥ fit -b /l/ 2 0 * Jfc ft # « IS * ft ^ W it T? * 5 o 

16 (d) tt , «^rt6 0rtlc*:ettJ*{ft-fe;l/2 0*fll*.* &Jl«#fi:-fe;l/2 0©i+>&g|$ 
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